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that tendons are important as 
energy-saving springs in kangaroo 
hopping and human running. 
Much of my later work stemmed 
from that.
Have you a scientific hero? Ken 
Machin, not just because he 
saved my PhD but mainly because 
of his contributions to biology. 
After graduating in physics, he did 
a PhD in radio-astronomy. Then, 
remarkably, he was appointed 
to a post in the Cambridge 
University Zoology Department, 
helping zoologist colleagues 
with the physical implications 
of their research. He and John 
Pringle showed how occasional 
electrical stimuli could keep the 
fibrillar flight muscles of insects in 
a state of oscillatory contraction, 
at the natural frequency of any 
mechanical system to which they 
were connected. They attached 
the muscle to a device whose 
electronically simulated stiffness 
and mass could be varied, and 
performed the first-ever work loop 
experiments. Then Machin went 
on to work with Hans Lissmann, 
on the electric sense of some fish 
that live in turbid water, or are 
active at night. He worked out the 
physics, showing how the sense 
could locate objects of different 
electrical conductivity in the 
surrounding water. 
Have you any worries about the 
future of biomechanics? I am 
worried that so many students 
are scared by quite simple 
mathematics, such as elementary 
calculus and trigonometry. 
Many university teachers are 
probably making things worse, 
by keeping equations out of their 
lectures. I was disheartened by 
a review of my book Principles 
of Animal Locomotion, which 
argued that I should not 
expect students to tolerate 
an average of 0.36 equations 
per page. Mathematics is the 
language of mechanics, and 
biomechanics will decline without 
mathematically competent 
recruits.
Have you any hints for 
newcomers to the field? Use 
simple mathematical models 
for clarifying arguments and 
generating hypotheses. Don’t try 
to make your model as complex 
as the animal it represents: you 
will never succeed, and the 
effort may be counterproductive 
because it is often not apparent 
which features of a complex 
model are responsible for the 
effects it shows. On the other 
hand, if a model is simple 
enough, you can tell what 
caused the effect. I have found 
optimization models particularly 
useful — models that seek 
the best possible structure or 
behaviour. For example, if a model 
tells me that a particular pattern 
of behaviour is the best possible 
in given circumstances, and if 
real animals do something quite 
different, that suggests that I may 
have failed to understand the 
issues at stake.
But haven’t optimization models 
been discredited? There are 
pitfalls to be avoided. We must 
remember that, though evolution 
is directed by natural selection, 
it is constrained by ancestry: 
a state that a model suggests 
as optimal may be inaccessible 
because it could only be 
reached via disadvantageous 
intermediates. It is also important 
to remember that the incentive 
to use optimization theory 
is not to prove that natural 
selection or learning by trial and 
error work, but to check our 
understanding.
Have technical developments 
brought new opportunities? 
Emphatically yes. We have seen 
an extraordinary proliferation of 
equipment and techniques in 
the past few years. For example, 
sonomicrography enables us 
to record the length changes 
of muscle fibres within a living 
animal. Digital particle image 
velocimetry enables us to 
record the patterns of flow in 
the eddies behind a flying bird 
or a swimming fish, which tell us 
about energy costs and forces. 
There are many other examples, 
offering wonderful opportunities in 
biomechanics.
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Jacob Bronowski defined a genius 
as someone who has had two 
great ideas. By this reckoning 
Francis Crick was a genius several 
times over. Crick towered over 
20th-century biology, and yet his 
name is not, like that of Darwin, 
or Einstein, or indeed Stephen 
Hawking, part of the common 
currency outside the academic 
groves. Part of the reason 
perhaps was his indifference to 
public recognition, and to the 
opportunities that the Nobel Prize 
affords for self-exposure. After the 
award in 1963 he composed the 
famous reply cards, that read:
Dr F.H.C. Crick thanks you for 
your letter but regrets that he 
is unable to accept your kind 
invitation to:
Send an autograph
Provide a photograph
Cure your disease
Be interviewed
Talk on the radio
Appear on TV
Speak after dinner
Give a testimonial
Help you in your project
Read your manuscript
Deliver a lecture
Attend a conference
Act as chairman
Become an editor
Contribute an article
Write a book
Accept a degree
An affronted recipient purportedly 
returned such a card with the 
pencilled addition, “go to stud”. 
Crick wanted in fact little more 
than to pursue his science 
unmolested. He declined, as Matt 
Ridley reveals in this excellent 
short biography, to sit for his 
portrait, and his patience ran only 
to permitting a pencil sketch for 
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not long ago, an American friend 
of mine (and of his) visited the 
Gallery and asked at the inquiry 
desk where he might find a picture 
of Max Perutz, the catalogue 
revealed that there was none. 
What about Crick then? Back 
came the answer: “He’s in store”. 
Rosalind Franklin perhaps? “Oh 
yes, of course, next room on the 
right”.
The story reveals something 
of the perception of science 
and its practitioners in our time. 
For it was Crick who more than 
anyone changed the face of 
biology in the 20th century. Only 
his friend Sydney Brenner could 
be said to have run him close. 
The celebrated double helix was 
only the beginning. Before that, 
Crick had been a bright, though 
scarcely overachieving, and 
ageing graduate student (the 
war having — thankfully — put 
an end to his thesis work in 
physics in London and drawn 
him into research on mines for 
the Admiralty). In Cambridge, 
after two years measuring the 
viscosity of cytoplasm inside 
cells, he had moved to the 
budding MRC Unit. There he 
had mastered crystallography 
and was acute enough to spot, 
and brutally expose, a fatal flaw 
in a cherished protein model 
developed by his supervisor Max 
Perutz. Maurice Wilkins, who 
recognised a twenty-four-carat 
intellect when he encountered it, 
had tried to persuade J.T. Randall, 
the head of his department at 
King’s College in London, to offer 
Crick a position, but Randall had 
declined: Crick, he thought, talked 
too much. The DNA structure 
came as a coup de foudre, at 
least to those, like Bragg, Perutz 
and the young Brenner, who 
grasped its significance. But as 
Crick later said, Watson and Crick 
didn’t make the DNA structure, 
it made them. More surprisingly, 
he also reflected in his memoirs 
that “If Watson had been killed 
by a tennis ball, I am reasonably 
sure that I would not have solved 
the structure alone, but who 
would?” Watson’s view appears 
more realistic: if he and Crick 
had not solved the structure, 
someone — Pauling, or Wilkins The cover of Francis Crick — Discoverer of the Genetic Code by Matt Ridley (repro-
duced with kind permission of HarperCollins).perhaps — would have done 
within two years.
But as feats of discovery, 
Crick’s subsequent achievements 
far surpassed the DNA model. 
There was the recognition of the 
colinearity of DNA and protein 
sequences; the magnificent 
succession of insights that brought 
to light the nature of the genetic 
code in every important detail; 
the adaptor hypothesis of protein 
synthesis; the ‘central dogma’ (in 
essence that information passes 
from DNA into protein, from which 
it cannot escape into another 
protein or back into a nucleic 
acid); the ‘wobble’ hypothesis; 
the principle that the sequence 
alone determines the structure of proteins, and yet more. Crick 
dominated the landscape by the 
luminosity of his vision, the rigour 
of his reasoning, his unerring 
sense of direction and the force 
and sparkle of his personality.
An abiding feature of his style 
of working, which Ridley makes 
much of, was his apparent 
need for a partner with the 
intellectual mettle and endurance 
to engage in hours and days 
of fierce, uninhibited debate. It 
was in this furnace of ruthless 
criticism and continuous revision 
that the schemes, on which 
molecular biology was built, 
took shape. Crick’s three most 
important partners in this process 
were Watson, Brenner and, in 
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neurobiologist, Christof Koch.
The question remains, though: 
what made Crick so special? 
Sydney Brenner observed that 
Crick did not always get the right 
answers, but he always found the 
right questions. It was not merely 
that he identified what Medawar 
termed “the soluble”, for often the 
questions were ones that had not 
existed before he formulated them. 
A key to Crick’s achievements 
may have been his unparalleled 
staying-power, and the ferocious 
concentration he would bring 
to bear on a problem, for he 
would worry at it like a terrier for 
weeks, months and even years. 
This was a trait reminiscent of 
Einstein, though he, quite unlike 
the convivial Crick, was a solitary 
thinker.
A hallmark of Crick’s theorising 
was his uncanny ability to 
reject that which appeared 
contradictory but was in reality 
false or merely a red herring. He 
wielded what Sydney Brenner 
in characteristic vein dubbed 
Occam’s Broom — the implement, 
no less important than Occam’s 
Razor, that one used to sweep 
inconvenient facts under the 
carpet. Time and again Crick 
(and indeed Brenner) would be 
upbraided for disregarding a 
supposed fact that undermined 
the theory, and time and again 
it turned out that he had been 
right to do so. No fact indeed was 
to be believed until confirmed 
by theory. Crick had, besides, 
prodigious powers of assimilation, 
and he forgot nothing. About that, 
I too have a small reminiscence: 
I had written a book review in 
which I quoted a short passage 
that concluded “but cheerfulness 
will keep breaking in”, and 
attributed it to the Reverend 
Sydney Smith. This elicited a 
letter from Crick (already ill by 
then): “Are you sure”, he wrote, 
“that it was Sydney Smith? I think 
it was Oliver Edwards in Boswell’s 
Life of Johnson”. He was right 
of course, and I was astonished 
that he had read the journal, 
down to the book reviews, that 
he had instantly brought to mind 
the source of the quotation and 
that, moreover, he had taken the 
trouble to write.Crick’s rare forays into the 
public arena on such matters as 
social implications of science 
excited less admiration. He caused 
some dismay by supporting the 
effusions of Arthur Jensen in 1971 
about the link between race and 
intelligence, and he had articulated 
some rather hard-line views about 
the virtues of eugenics. He even 
opined that sterilisation for the 
genetically “poorly endowed” 
would become inescapable 
(though through bribery rather 
than compulsion). It was too 
reminiscent of Swift’s “modest 
proposal”, even if that was meant 
satirically. More characteristic of 
Crick’s lifelong beliefs was his 
resignation as a Fellow of the 
newly endowed Churchill College 
when the decision was taken to 
attach a chapel. (“Why should I 
support falsehood?”). In response 
to the argument that “none need 
enter it unless they wish” he wrote 
to Winston Churchill, enclosing 
a cheque for £10 towards “the 
Churchill College Hetairae 
fund”. The courtesans (hetairae), 
carefully selected, would be 
accommodated in the college “in 
the charge of a suitable Madam”, 
who might eventually be offered 
dining rights at High Table. The 
arrangement would afford wide 
pleasure, “yet the institution need 
not be compulsory and none 
need enter it unless they wish”. 
(Churchill caused the cheque to be 
returned ‘with compliments’.)
The last period of Crick’s life, 
at the Salk Institute in California, 
was happy but altogether less 
productive than what had 
gone before. Molecular biology 
had become big science, the 
subject of textbooks, and lost 
its allure, and Crick turned his 
attention instead to neurobiology, 
and in particular the basis of 
consciousness. In Christof Koch 
he found the partner he needed, 
and his determination to solve 
the problem never wavered. 
Perhaps, like Einstein, he felt it 
a duty to throw himself into a 
project so difficult and risky that 
younger researchers could not be 
expected to gamble away their 
careers on it. In an obituary, one of 
Crick’s friends, Charles Stevens, 
who often visited and debated 
with him during these years, summed up as follows: “Francis 
stimulated many neurobiologists, 
myself included, by his keen 
questions and sharp insights. But 
his contributions to neurobiology 
vanish in comparison to what 
he did in molecular biology”. 
“Possibly his most important 
contribution to neurobiology”, 
Stevens thought, “was making 
the study of consciousness 
respectable”. Despite the 
discomforts visited on him by 
savage courses of chemotherapy, 
Crick worked with unquenched 
enthusiasm, excited by every new 
idea, up to the very end. On the 
day before he died he was in his 
hospital bed, correcting the proofs 
of his last article.
Crick, it should be recorded, 
strove heroically to avoid flaunting 
his superior intelligence and to 
rein in the legendary candour, 
that was too often mistaken for 
arrogance. He was in reality a 
warm, kind and generous man, 
and the obituaries show the 
affection in which he was held. 
Matt Ridley tells the story with 
style, lucidity and sympathy. 
He has been able to draw on 
the mighty archive of collected 
papers, that Crick sold to the 
Wellcome Trust for $2.4 million. 
Many arresting episodes in Crick’s 
remarkable career, new at least 
to me, are scattered throughout 
the book. My one complaint is 
that there is no index, a fault hard 
to forgive, and a sure source of 
frustration to many future readers. 
Gore Vidal owned that when he 
read a work by or about one of his 
contemporaries he always began 
it at the back, in the index, under 
V. He was supposed, in one of his 
own collections of essays, to have 
slipped an entry into the index 
to greet his literary adversary, 
Norman Mailer; instead of a page 
reference there was only the 
salutation, “Hi, Norm!”
But to conclude — when 
Robert Schumann first heard a 
performance of one of Chopin’s 
works, he exclaimed. “Hats off 
gentlemen, a genius!” The words 
could serve as an epitaph for 
Francis Crick.
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